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li^AUTOMATED DETERMINATION OF HLA CLASS II 0R4 SUBTYPES ASSOCIATED 
WITH [SUSCEPTIBILITY TO RHEUMATOID ARTHRITIS. YjviflP HTOTft . S, NgBOTU 

^S^vJginia Mason Research Canter, Seattle. WA 9810^ 

v^nL PtiC. Harris. MicroPro** oefteS 
Garwtic susceptibility to RA in Caucasians corresponds to Hl^-0R4-assoc l atea genes 
J^ZLZ^^uZn* shared epitope' (DRB1 '0401/04041; detection of these genes 
ZT™,T«£* ?o7 iltUuishino'paLts with a hi 0 h livelihood of 
Trosive disease Current methods for identifying individuals pos.t.ve for these susceptibly 
2 «3 nTopt^al in terms of speed, sensitivity, and specificity We w.sh » report the 
development of a semi-automated HLA-typing system for the rap.d determ.nat.on of these 

*V^!Z^:t™« adaptation of convention^ techniques and is composed of two 

^-Sh^ 

Z£%w£. The hybridization/detection assay is compete in less <*r^'- 

To Vsx tte sensitivity and specificity of this assay 214 randomly selected genomic DNA 
samp In fiSuSS SJS. Dw14. other DR4 subtypes and non-DR4 types), previously typed 

PCR product This system improves upon conventional methodology in speed, 
sensi^X and spedficity. is suitable for routine clinical use, and may be conven.ently 
mortar the rapid identification of other class II as well as non-HLA genotypes. 

This work was supported, in part, by MicroProbe Corporation, a for-profit 
biotechnology company. 
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ULTRARAPID HLA-DR4 OLIGOTYPING USING A TRIPLE PRIMER SOLID PHASE 
PCR METHOD THAT IS SUITABLE FOR A ROUTINE DIAGNOSTIC LABORATORY, 
parry Fih S Ch | | |7 AK»» Taninuchi DflnniS A Crf - Fffln >■ HitOThl KOhSaKa . 
Universe of California, San Diego, La Jolla. California 92093-0663^ 

Seropositive RA is associated with the HLA-DR subtypes DRB1 0101, , 0401, 
•0404 ami '0408, but not "0402 or "0403. Whether an indmdua inherits one 
JTSi of these alleles correlates with RA disease 

therefore been suggested that HLA-DR subtyp.ng be part of «°*;"P Lf! " „2 
diagnosed RA patients. Unfortunately, current methods of HLA-DR ^jYPmg 
unstable for the routine diagnostic laboratory, because they require 
eS^esL misuse of hazardous reagents and ^ ^J^^ZlSX 
To overcome this problem, we have developed a novel typing method ! termed ip 
□rimer solid phase PCR. The technique uses a 5'-fluorescemated pnmer and a 3 - 
SntabelK Primer but is performed in microliter ELISA plates, previously coated 
w^a hird, P ralent^ attached oKgonucleotide complementary to the c »^-^ 
strand of the expected PCR product. During the course of the in situ PCR reaction the 
™i^ted%CR product attaches to the microti* plates. ^J^^ 
away of unreacted primer, bound product is detected in a *P« ,ro P h *°™* • Th T e . r ° 
is no requirement for transfer of the product, electrophoresis or adioact^. The 
use of three primers assures sensitivity and specificity, permitting the detector i of a 
sTgle base pair change in total human genomic DNA Using this method we can 
distinguish HLA-DRBI'0401 and *0404 from other HLA types i tun p ly and rap dy 
(about 2 hrs). Based on the increasing evidence that certain DR4 alleles co relate 
with RA disease severity, this ultrarapid method of DR4 oligotyp.ng could be utilized 
routinely in clinical assessment. 
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PROGNOSIS IN RHEUMATOID VASCULITIS WITH ,™ PA W ^Pj^. 
significance ol factors . reiaed to moraMj <"f | £ ilimte (p=0.03) and a 

mmmm 

&£S*a Clinically assc^ cu^s v^i^ 

neuropamy and » *f«*^^ survival 

best predicted mortality. There was; »wj» f 2S Our rxomostic index needs to 

toitratilv patients for more or loss aggressive therapeutic regimens. 
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HI* DRB1 DISEASE-RELATED SUBTYPES IN RHEUMATOID ARTHRITIS (RA). 
SsOCWTON ^SUSCEPTIBILITY BUT NOT SEvW >MF WT-nllMW , T Sto> 



of A^na. ■ AB. 

S^ofHUA DR4 with RA his been well e**.ished. Doubu " 

DR4 iTa tnarta for susceptibility, severity or ooth.Tbe most recent evidence has poutled to specuTc 

SlI D rb7X£ r^onsible fa JLrtte The purpose of this «udy ™» » *I 

S£. Sn^u differed were observed b diaea* activity. 

fuortionnl sum* when comparing DR4 positive and oeganve paiieats or DR1 ncVor DR4 pom wuh 
MU and DR4 negative individuals. Only 9% of the DR4+ patterns did not cany a dLsease-related DR4 
^pT^^fuding these patients from the analysis, still no significant ddfereoces were observed 
r^vrnrvof dis^e amongVtknts carrying 1. 2 or no disease-related alleles: 
m the seventy disease gpauen ?iHf l nf1 R ) P va l u e 

N' swollen job* 4.5(5.9) 4^ 0.91 

NMeoderA 3.4(3.9, 3-5(4 1) 1^ 

Radiological score 6.0(6.2) M<l l.fi> 4 9 4 « 0.22 

Punctional status index (MHAQ) .44 (.43) .57 (.48) .45 (.45) 0 3o 

I^^Tmog HLA DR1 and HLA-DR4 disease-related subtypes do not appear to ha* .any pte^tve 
val^to deinnine subsequent severity. In this cohort, rheumatoid factor, ^re be^r P ^c^ of 
*v«ity The results of am study suggest that, in community-based settings, which ^hide L^cnts 
m^SL DRI/DR4 dbSe-lS allele, increase suscepdbttiry for RA, but cannot be used as 
markers for disease severity. 
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HI A.IW7 AS A MARKER FOR DEVELOPING SUBLUXATIONS OF THE CERVICAL SPINE 

^•dt^o^'lSoro, 9 - £ cervtoa. *ln. I. a potemial-y «r.o« 

The c^eiopment OT .!7r^*r^ ^ irh ip a™ cases can be life threatening, 
f^r^ ^clal lolnts. RA Is strongly 

SSSS Ssus sequela winhln the third ^W. 
^^rbV Other MHC rnotecules. either independentty or inhaplotypic association 
with DR4 mav Influence the outcome of disease expression n ha. 

An^ri^ rettoSectlve study using serological typing (Jaraquemada et al. Ann 
J!^^mSSSiSiS ^99«ted that HUV-827 may be at raised frequency In RA 

Sr^lsolnecornpar«<f with B27 negative patients (RR IAB%CI 1 0 ?-^™ (1 T 

of the cervical spine In RA. 
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HLA-DRBl ANALYSIS IN ITALIAN RHEUMATOID ARTHRITIS ^^^j. 1 
CORRELATION WITH THE EROSIVE DISEASE. Pinrlmyi Maceh.Qni , Carlo S a lv?rani . 
^S ^^Jr^lUm. Ualo Portloli. Unhi Rcumatologica. USL». Regg.0 
•UboraumoaimicoClini(».USL28,Bologn>.42IOO.ITALY. ^.nloncal 
We evaluated the comribrtion of the HLA-DRBl '04 vanaots a. the dm,cal and rad.olog.cal 

^ R^pa^J^o g 30 fe DR4 healS? cc«ro, S All «. pa.iea. had RAaccording «, *. 
ACR 1987 criteria and were followed by our department for a muumum penod of 4 years, lie 
«cor* ; of A. pati^ w«. renewed for the pre*r.c of RF. ANA p««.v«y. J-"*"*" 
taure,. durau« of the d«ase. previous therapy and ad«r«=ffta S from 
fadiographs of hands and feet were available for all the paucnts. They 
"rSobservers for the presence of erosions and graduated aoordmg to the Ursen score.No 
dm^lita the distnbuL of the HLA-DRBl '04 variants was found «<^.*£* 
aTlSSy subjec«.RA padenu earryu,g *. HLA-DRB 1 «040 1 j tm \ M • 
increase in the Ursen (70.5 vs 48.6, p=0.01) and m the eros.ve score d! 5 vs 6^ pM).016) 
w^acornpared with patents whhout this gene. The relative nsk of havu-g ; more , dn lOjojnU 
S3 2.17 for the p*i«u carryng the HLA-DRBI'0401 gene.No 
oniem in the sex distribution, d.sease duration. Rf positiv«y or extraarticular disease 
r«TgrC of paints . h Kalian pao-u the HLA-DRBI'0401 g «« seems to 
be a marker more erosive form of RA. 
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ARRAYED PRIMER EXTENSION AS A TOOL FOR DNA 
DIAGNOSTICS 
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MINIATURE SOLID-PHASE PCR AND HYBRIDIZATION 
ASSAY OF HLA-B27 ON AN INDIVIDUAL MICROBEAD 



Metspalu A. 

Institute of Molecular and Cell Biology, University of Tartu; 
Children's Hospital; Estonian Biocentre and Asper Ltd., TARTU, 
ESTONIA 

Human Genome Project (HGP) is expected to produce among 
others the DNA sequence of a human genome. The long-term 
effect of the HGP is envisioned to be an understanding of gene 
interactions that occurs during both developmental and disease 
processes. Major paradigm change is needed if we want to use 
the vast amount of information being contained in human genome. 
We need a new technology suitable to analyze genomes instead 
of genes. One possibility is to use of DNA chips. There are 
several DNA chip concepts in development today, including DNA 
arrays for monitoring of gene expression and oligonucleotide 
arrays for mutation analysis on DNA resequencing. I will present 
a DNA-chip concept called APEX - Arrayed Primer Extension. 
According to this method array of oligonucleotides is immobilized 
to silanized microscope cover glass via 5* amino link. 
Oligonucleotides (15-25 mers) are selected from known 
sequence of the gene(s) so that the nucleotide to be analyzed in 
patient DNA is next from the 3' end of the immobilized 
oligonucleotide. By annealing of the patient DNA to the 
oligonucleotides on the chip and performing a single nucleotide 
primer extension step with DNA polymerase and fluorescently 
labelled ddNTP-s (different dye for the each) we can elongate 
the immobilized primer by one nucleotide complementary to the 
patient DNA. As a template we are using double strand PCR 
product amplified from the patient material and fragmented by 
uracil-N-glycosylase before annealing. Custom-built CCD based 
imager is used for four color detection based on total internal 
reflection fluorescence. Time required for APEX is 5-10 min and 
for imaging one minute. We applied APEX for the identification of 
'10 most common point mutation in the human p-globm gene 
causing p-thalassemia in Mediterranean region. Results are 
demonstrating that all mutations either homozygous or 
heterozygous state can be detected. To demonstrate the full 
power of the APEX technology a fragment of p53 gene (DNA 
binding region) was resequenced from both strands 
simultaneously. Compared to "hybridization only" approach to 
"hybridization plus enzyme" method the later has much higher 
signal to noise ratio making possible to analyze heterozygous 
genomes and somatic mutations. ■ ^ 
In conclusion we have developed the integrated system 
consisting of oligonucleotide array production, template 
preparation, reaction scheme and versatile four-color fluorescent 
imager to perform SNP analysis, mutation detection and DNA 
resequencing. 



Soukka V, Harma H.\ Sjdroos M 2 , Tarkkinen R\ Lovgren V 

1) Department of Biotechnology, University of Turku (Finland) 

2) Department of Virology, University of Turku (Finland) 

Miniaturized solid-phase nucleic acid amplification on microbeads 
has been studied to combine separate amplification and hybridi- 
zation procedures. The obvious advantage of this method is 
elimination of amplification liquid handling and product collection 
step enabling shorter assay time. Further, miniaturized solid- 
phase assay favors automatization and improves cost effec- 
tiveness. 

Solid-phase primers were covalently attached at 5' end onto the 
carboxyl acid surface of monosized, porous microparticles, 50 
?m in diameter. Allele-specific polymerase chain reaction was 
carried out to amplify a 144 bp region of HLA-B27 alleles, asso- 
ciated with ankylosing spondylitis, onto an individual microparticle. 
The double-stranded amplified product was denatured and de- 
tected by hybridization assay employing product specific 
oligonucleotide probe labeled with luminescent terbium chelate. 
Time-resolved fluorescence was measured on the surface of a 
single bead. 

Amplification in 500 nL volume from 0.2-0.4 ng of human genomic 
DNA produced more than 2 x 10 8 copies per particle. Since the 
detection limit was less than 1 x 10 6 molecules over 200-fold 
signal to background ratio was achieved. The developed method 
was succesfully employed to analyze clinical samples. The com- 
bined solid-phase method has shown to allow rapid and sensi- 
tive, miniaturized assay format, which can be further multiplexed 
utilizing categorized beads. 

GENE EXPRESSION MEASUREMENT USING DNA ARRAYS: 
SENSITIVITY ISSUES AND ADVANTAGES OF NYLON 
MICROARRAYS FOR SMALL SAMPLES. 

BertucciF. 1 , LoriodB. 2 , GranjeaudS. 3 , Houlgatte R 3 , Peck 
K. 4 , Jordan B.R. 3 , Nguyen C. 3 

1) Tagc, Institut Paoli-Calmettes, Marseille (France) 

2) Tagc, Ciml, Marseille (France) 

3) Tagc, Ciml, Marseille (France) 

4) Institute of Biomedical Sciences, Academia Sinica, Taipei (Taiwan) 

Large-scale measurement of gene expression using hybridisa- 
tion of complex probes to arrays of cDNA inserts or 
oligonucleotides is an increasingly used technique both in the 
academic and in the corporate sector. The method can provide 
quantitative measurement of expression levels of thousands of 
genes in different tissues or in normal versus pathological sam- 
ples, with good reproducibility and few artefacts in carefully 
controlled experiments. Arrays are widely used for large-scale 
expression profiling, using various implementations: macroarrays 
in which DNA is spotted onto Nylon membranes of relatively 
large dimensions (with radioactive detection); microarrays on 
glass slides and oligonucleotide chips, both used with fluores- 
cent probes, or Nylon microarrays with colorimetric detection as 
recently described. The sensitivity of these systems is an impor- 
tant issue in a number of situations where biological material is 
very limited. The small physical dimensions of miniaturised sys- 
tems allow small hybridisation volumes (2 to 100 ul) and provide 
high probe concentration, in contrast to macroarrays. We show 
however that actual sensitivity is in fact similar for all these 
systems, and that this is mostly due to the very different amounts 
of target material present on the respective arrays. We then 
demonstrate that the combination of Nylon microarrays with 33P- 
labelled radioactive probes provides extremely good sensitivity, 
making it possible to perform expression profiling experiments 
using -microgram amounts of unamplified total RNA. These may 
be obtained from very small biological samples. This has impor- 
tant implications in basic and clinical research. 



